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(54) CRASH BOX FOR A VEHICLE

(57) The present invention relates to a crash box for
a front or rear bumper beam assembly for a vehicle,
wherein the performance of the crash box satisfies the
requirements for a low-speed crash test. The crash box
comprises: a front plate member connected to a bumper
beam; a rear plate member connected to a member; an
outer support member which interconnects the front plate
member and the rear plate member; and an inner support
member which interconnects the front plate member and
the rear plate member, and which is arranged in the vi-
cinity of the outer support member. The outer support
member and the inner support member each have a ver-
tical wall and upper and lower horizontal walls. The ver-
tical walls of the outer support member and inner support
member are formed on the outer surfaces of the respec-
tive support members. The inner edges of the upper and
lower horizontal walls are inclined from the rear portions
thereof toward front center portions thereof. Thus, the
performance of the crash box of the present invention
may satisfy the requirements for both an offset test and
a barrier test, reduce the weight of the bumper beam
assembly to thereby reduce costs, and improve the per-
formance and fuel efficiency of the vehicle.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a crash box for
a front or rear bumper beam assembly for a vehicle, and
more particularly, to a crash box for a vehicle, the per-
formance of the crash box satisfying the requirements
for a low-speed crash test.

BACKGROUND ART

[0002] Generally, a bumper for a vehicle needs per-
formance of absorbing an impact while a front or rear of
a back panel is colliding to ensure the safety of a rider
and reduce a damage of the back panel. Among compo-
nents of such bumper, a bumper beam assembly per-
forms most important role, the bumper beam assembly
includes a bumper beam and a crash box; stay.
[0003] A bumper needs to satisfy regulations of a
low-speed crash test and articles of a research council
for automobile repairs (RCAR) test (hereinafter, referred
to as the RCAR test), which are semi-regulations, in
which, since performances needed in the RCAR test are
stricter than the low-speed crash test, when satisfying
the needs, it is understood to naturally satisfy the regu-
lations of the low-speed test.
[0004] In a general RCAR test, a low-speed crash test
(hereinafter, referred to as an offset test; and refer to
FIGS. 1A and 1B) is executed at a speed of 15 km/h with
a degree of 10° toward a wall offset by 40% and the per-
formance of a bumper is measured by calculating a repair
cost for a damage of a back panel and determining an
insurance grade. The performance needed in the offset
test is replacing only the bumper with no damage of the
back panel. A crash box 200 satisfying the performance
needed in the offset test is generally formed in a shape
shown in FIG. 2A, and a configuration of a bumper beam
assembly 200’ using the same is as shown in FIG. 2B.
That is, a configuration capable of absorbing impact en-
ergy as much as possible by using compression and de-
formation within a limit that a bumper beam 150 endures
to reduce the damage of the back panel in a collision
includes a front plate member 210, a rear plate member
220, an outer support member 230, and an inner support
member 240 and reduces the damage of the back panel
by absorbing the impact energy by using compression
and deformation of the outer and inner support members
230 and 240 in a collision as shown in FIG. 3.
[0005] However, in a recently changed RCAR test, in
addition to the traditional offset test, a low-speed crash
test (hereinafter, referred to as a barrier test; and refer
to FIGS. 4A and 4B) is executed on a front and a rear of
a vehicle at a speed of 10 km/h with a bumper dummy
barrier whose height is 18 inches. The performance
needed in the barrier test is being with no damage of a
back panel and with no occurrence of under ride and over
ride. That is, to satisfy the needs of the barrier test, a

crash box and a bumper beam maintain suitable strength
and reduce deformation to prevent the damage of the
back panel.
[0006] It is difficult to satisfy the performances needed
in the offset test and barrier test of the changed RCAR
test, contrary to each other, as described above, which
is more difficult in reality in which a limitation is in weight
and a cost price and fuel efficiency need to be considered.
[0007] Hereupon, to increase the strength of a config-
uration of the crash box 200 of FIG. 2A, there is disclosed
a crash box 300 as shown in FIG. 5A. That is, to satisfy
the performance needed in the barrier test, a front part
of the inner support member 340 is broaden to a center
part of the bumper beam 150 in such a way that strength
is increased to prevent a damage of a back panel 170 in
a collision (refer to FIG. 5B). However, as shown in FIG.
17, when executing the offset test, the back panel 170 is
largely damaged. To satisfy the performances needed in
the contrary tests, the shape of the crash box 300 is
changed with the inner support member 340 being broad-
en and a disadvantageous condition such as a weight
increase, which causes a decrease in performance there-
of.
[0008] Accordingly, a shape of a crash box to satisfy
the performances needed in the contrary tests is neces-
sary.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0009] The present invention provides a crash box for
an automobile, the crash box having a new shape capa-
ble of satisfying contrary performances needed in an off-
set test and a barrier test according to a changed re-
search council for automobile repairs (RCAR) test at the
same.

TECHNICAL SOLUTION

[0010]

(1) According to an aspect of the present invention,
there is provided a crash box for an automobile. The
crash box includes a front plate member connected
to a bumper beam, a rear plate member connected
to a member, an outer support member connecting
the front plate member and the rear plate member
to each other, and an inner support member con-
necting the front plate member and the rear plate
member to each other and adjacent to the outer sup-
port member. In the case of the outer support mem-
ber and the inner support member in the crash box
for the automobile including a vertical wall and upper
and lower horizontal walls, the vertical wall is formed
on an outer part of the outer support member, and
the vertical wall is formed on an outer part of the
inner support member and inner corner parts of the
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upper and lower horizontal walls are inclined in a
direction from a rear to a frontal center part.
(2) In the crash box (1), the member and the inner
and outer support members may have the same
cross-sections of parts connected to the rear plate
member and folded.
(3) In the crash box (1), the vertical wall of the inner
support member may include one or more creases
formed in a vertical direction.
(4) In the crash box (1), the inner support member
may include a groove formed between a vertical wall
connecting part and a horizontal wall connecting part
connected to the front plate member.
(5) In the crash box (1), the inner support member
may include flanges formed upwardly on an inner
corner part of the upper horizontal wall and formed
downwardly on an inner corner part of the lower hor-
izontal wall.
(6) In the crash box (1), the inclination may be 15 to
60° based on a front and rear axis.
(7) In the crash box (1), the vertical wall of the outer
support member may include one or more creases
formed in a vertical direction.
(8) In the crash box (1), the outer support member
may include a groove formed between a vertical wall
connecting part and a horizontal wall connecting part
connected to the front plate member.
(9) In the crash box (1), the front plate member may
include one or more creases formed inside in a ver-
tical direction.

ADVANTAGEOUS EFFECTS

[0011] A crash box for an automobile according to the
present invention may be well compressed and deformed
and support a greater impact force than general crash
boxes by improving a shape of an inner support member
to have ideal impact energy efficiency in such a way that
performances needed in an offset test and a barrier test
are satisfied at the same time, a weight of a bumper beam
assembly is reduced to reduce a cost price, and the per-
formance and fuel efficiency of the automobile are im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIGS. 1A and 1B are pictures and a top view illus-
trating an offset test;
FIGS. 2A and 2B are a perspective view illustrating
a general crash box and a top view illustrating a
bumper beam assembly;
FIG. 3 is a top view illustrating a result of executing
an offset test using the bumper beam assembly of
FIG. 2B;
FIGS. 4A and 4B are pictures and a top view illus-
trating a barrier test;

FIGS. 5A and 5B are a perspective view illustrating
another general crash box and a top view illustrating
another bumper beam assembly;
FIGS. 6A and 6B are a perspective view illustrating
a crash box according to an embodiment of the
present invention and a top view illustrating a bumper
beam assembly according to an embodiment of the
present invention;
FIG. 7 is a mimic view comparatively illustrating the
crash boxes for automobiles according to the related
art and an embodiment of the present invention, re-
spectively;
FIG. 8A is a top view illustrating the crash box ac-
cording to the present embodiment;
FIG. 8B illustrates cross-sections cut along a line
A-A’, a line B-B’, and a line C-C’ of FIG. 8A, respec-
tively;
FIGS. 9A to 9C are a perspective view, a top view,
and a left-side view illustrating an inner support
member according to the present embodiment;
FIG. 10 is another perspective view illustrating the
inner support member according to the present em-
bodiment;
FIG. 11 is a perspective view illustrating a result of
executing an offset test using the inner support mem-
ber according to the present embodiment;
FIGS. 12A and 12B are a top view and a left-side
view illustrating an outer support member according
to an embodiment of the present invention;
FIG. 13A is a perspective view illustrating another
example of the crash box according to the present
embodiment;
FIGS. 13B and 13C are a front view illustrating a
front plate member of FIG. 13A and a cross-sectional
view illustrating the front plate member cut along a
line A-A’;
FIGS. 14A and 14B are a perspective view and a top
view illustrating a member, a rear plate member, and
inner and outer support members of the general
crash box;
FIG. 15 is a top view illustrating a result of executing
an offset test using Embodiment 1;
FIGS. 16A to 16D are graphs illustrating F-D curves
related impact energy absorbing amount while exe-
cuting offset tests using the crash boxes according
to the embodiments and a comparative example;
FIG. 16E is a graph illustrating an F-D curve related
to an ideal impact energy absorbing amount while
executing an offset test;
FIG. 17 is a top view illustrating a result of executing
an offset test using a comparative example; and
FIG. 18 is a top view illustrating a permissible im-
pingement amount of the bumper beam.

*Description of reference numerals in the drawings*

[0013]
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100: a crash box 110: a front plate member
120: a rear plate member 130: an outer support
member
140: an inner support member
141: a vertical wall
142: upper and lower horizontal walls
143: a corner part
144: one or more creases 147: a groove
150: a bumper beam 160: a member
170: a back panel 180 an impingement device

MODE FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, the exemplary embodiments of the
present invention will be described with reference to the
drawings.
[0015] In the drawings, like reference numerals desig-
nate like elements throughout and front, rear, top, bottom,
inner, and outer directions of a crash box 100 are as
shown in the drawings. Also, throughout the specifica-
tion, when a part "includes" a component, if there is no
particular mention, it does not mean to exclude another
component but means to be capable of further including
another component.
[0016] FIG. 6A is a perspective view illustrating the
crash box 100 according to an embodiment of the present
invention, and FIG. 6B is a top view illustrating a bumper
beam assembly with the crash box 100 of FIG. 6A at-
tached;
[0017] FIG. 7 is a mimic view comparatively illustrating
configurations of crash boxes for automobiles according
to the related art and an embodiment of the present in-
vention, respectively.
[0018] Referring to FIGS. 6A and 6B, the crash box
100 for an automobile includes a front plate member 110,
a rear plate member 120, an outer support member 130,
and an inner support member 140. Referring to FIG. 7,
there are shown shapes of a crash box 200 for satisfying
performance of needed in a traditional offset test (a), a
crash box 300 for satisfying performance needed in a
traditional barrier test (b), and the crash box 100 accord-
ing to the present embodiment (c).
[0019] The front plate member 110 may be connected
to a bumper beam 150 screwed on a front thereof and
may be connected to the outer support member 130 and
the inner support member 140 welded onto a rear thereof.
Also, the rear plate member 120 may be connected to a
member 160 screwed onto a rear thereof and may be
connected to the outer support member 130 and the inner
support member 140 inserted into a corresponding slit
121 formed on a front of the rear plate member 120.
[0020] In this case, the outer support member 130 and
the inner support member 140 may be adjacent to each
other and closely attached or separate from each other
with a certain interval but may be closely attached to each
other.
[0021] Also, the outer support member 130 and the
inner support member 140 are in O shapes in front and

rear views. That is, single vertical walls 131 and 141 sup-
porting the front and rear plate members 110 and 120
formed of surfaces in a vertical direction and two pairs
of two horizontal walls 132 and 142 supporting the front
and rear plate members 110 and 120 formed of surfaces
in a lateral direction are formed in single bodies to be in
the O shapes. That is, the vertical wall 141 of the inner
support member 140, located on an outer part, is different
from that a vertical wall 341 of a general inner support
member 340, located in an inner part, which allows the
vertical wall 141 of the inner support member 140 to be
in accordance with the member 160 in front and rear di-
rections. In other words, to reduce an impingement of an
impingement device 180 in a traditional barrier test, an
inner corner part 343 of a vertical horizontal wall 342 is
inclined in a direction from a rear toward a frontal center
part to broaden a range of supporting a bumper beam
350 and increase strength of the bumper beam 350,
thereby satisfying the needed performance. However,
since due to an increase of a weight of the crash box 300
and a shape of being located close to the center part,
impact energy absorbing efficiency decreases in an off-
set test and a damage of a back panel 370 of a back
panel is caused. Accordingly, the vertical wall 141 of the
inner support member 140 is located in the outer part,
thereby improving impact energy absorbing efficiency in
a collision in such a way that a damage of a back panel
170 may be prevented and the weight of the crash box
100 may be reduced according to the improvement of
the impact energy absorbing efficiency.
[0022] In this case, an inclination angle of a corner part
143 inside a vertical horizontal wall inclined in a direction
from a rear toward a frontal center part may be 15 to 60°,
and more particularly, be 30 to 45°, based on a front and
rear axis. When the inclination angle is less than 15°, it
is difficult to satisfy the strength of the bumper beam
needed in a barrier test. When the inclination angle is
more than 60°, there are loads on the weight and a cost
price due to an increase of an area of the horizontal walls
142 and there are fears a back panel may be damaged
because compression and deformation of the horizontal
walls 142 do not occur in a direction from the inside to
the outside in a collision (refer to FIG. 11).
[0023] FIG. 8A is a top view illustrating the crash box
100 according to the present embodiment, and FIG. 8B
illustrates cross-sections of the crash box 100 cut along
a line A-A’, a line B-B’, and a line C-C’ of FIG. 8A, re-
spectively.
[0024] Referring to FIGS. 8A and 8B, in the case of the
crash box 100 for an automobile, parts folded and con-
nected to the member 160 and the rear plate member
120 of the outer and inner support members 130 and 140
may have the same cross-sections. When the cross-sec-
tions are not the same, it is impossible to properly support
the bumper beam 150 and the back panel 170 may be
damaged because the crash box 100 surrounds the
member 160 and overturns in a collision.
[0025] FIGS. 9A to 9C are a perspective view, a top
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view, and a left-side view illustrating the inner support
member 140 according to the present embodiment.
[0026] Referring to FIGS. 9A to 9C, the vertical wall
141 of the inner support member 140 may have one or
more creases 144 formed in a vertical direction. The
creases 144 may allow the crash box 100 to be uniformly
compressed and deformed in a collision to provide the
ideal impact energy absorbing efficiency. Considering
the impact energy absorbing efficiency, the creases 144
may be formed to be convex outward. Also, a groove 147
may be formed between a vertical wall connecting part
145 and a horizontal wall connecting part 146 connected
to the front plate member 110. The groove 147 induces
initial deformation in a collision to prevent that an impact
more than permissible strength is transferred to the mem-
ber 160 because the deformation of the crash box 100
does not start in the early stage of the collision.
[0027] FIG. 10 is another perspective view illustrating
the inner support member 140.
[0028] Referring to FIG. 10, in the case of the upper
and lower horizontal walls 142 of the inner support mem-
ber 140, flanges 143’ are formed upwardly on an inner
corner part 143a of an upper horizontal wall 142a and
formed downwardly on an inner corner part 143b of a
lower horizontal wall 142b, respectively.
[0029] Deformation having no effect on the back panel
170 in a collision may be induced by the shape of the
flanges 143’. That is, the deformation of the horizontal
walls 142 is induced from the inside to the outside in such
a way that there is no effect on the back panel 170 in the
collision (refer to FIG. 11). Also, due to the shape of the
flanges 143’, a supporting force increases in such a way
that not only the weight of the crash box 100 but also a
weight of the bumper beam 150 may be reduced.
[0030] FIGS. 12A and 12B are a top view and a left
side view illustrating the outer support member 130.
[0031] Referring to FIGS. 12A and 12B, the vertical
wall 131 of the outer support member 130 may have one
or more creases 134 formed in a vertical direction. The
creases 134 may allow the crash box 100 to be uniformly
compressed and deformed in a collision to provide the
ideal impact energy absorbing efficiency. Considering
the impact energy absorbing efficiency, the creases 134
may be formed to be convex outward. Also, a groove 137
may be formed between a vertical wall connecting part
135 and a horizontal wall connecting part 136 connected
to the front plate member 110. The groove 137 induces
initial deformation in a collision to prevent that an impact
more than permissible strength is transferred to the mem-
ber 160 because the deformation of the crash box 100
does not start in the early stage of the collision.
[0032] FIG. 13A is a perspective view illustrating an-
other example of the crash box 100, and FIGS. 13B and
13C are a top view illustrating the front plate member 110
of FIG. 13A and a cross-sectional view illustrating the
front plate member cut along a line A-A’.
[0033] Referring to FIGS. 13A to 13C, the front plate
member 110 may have one or more creases 114 inter-

nally in a vertical direction. The creases 114 is for allowing
the crash box 100 to be uniformly compressed and de-
formed in front and rear and for preventing being folded
inward.
[0034] FIGS. 14A and 14B are a perspective view and
a top view illustrating a member, a rear plate member
320, and inner and outer support members 340 and 330
of the general crash box 300.
[0035] Referring to FIGS. 14A and 14B, to satisfy the
performance needed in the barrier test, it is necessary
for the general crash box 300 to broaden the inner sup-
port member 340 toward the center part of the bumper
beam 150, in which a limit is present because an inter-
ference is caused by an engagement screw 390 of an
inclined plane 343. Also, in the collision, due to the en-
gagement screw 390, a degree of compression is small
in such a way that impact energy is not well absorbed,
and due to deformation of the inner support member 340,
the engagement screw 390 becomes in contact and re-
ceives a force, thereby causing a damage of the back
panel 170. On the contrary, in the case of the crash box
100, since the vertical wall 141 of the inner support mem-
ber 140 is formed on an outer part, there is not formed
the inclined plane 343 not as the general crash box 300
in such a way that the interference caused by an engage-
ment screw 190 does not occur and the back panel 170
is not damaged by the engagement screw 190 while be-
ing compressed and deformed in a collision.
[0036] On the other hand, generally, as a material of
a bumper beam, steel, glass fiber mat reinforced ther-
moplastic (GMT), woven long fiber thermoplastic (WLFT)
are used. A WLFT bumper beam has performance similar
to other bumper beams, but the development of crash
boxes suitable for the WLFT bumper beam is inadequate.
The crash box 100 may be particularly proper to the
WLFT bumper beam.

Embodiment 1

[0037] The outer support member 130 and the inner
support member 140 are welding-connected the front
plate member 110 and inserted into the slit 121 of the
rear plate member 120 opposite thereto, thereby prepar-
ing the crash box 100. In this case, the creases 134
formed to be convex inward in a vertical direction in the
middle of the vertical wall 131 of the outer support mem-
ber 130, and the groove 137 is formed between the ver-
tical wall connecting part 135 and the horizontal wall con-
necting part 136 connected to the front plate member
110, on an inner end of the horizontal wall 132. Also, in
the case of the inner support member 140, the vertical
wall 141 having the creases 144 formed to be convex
inward in a vertical direction in the middle thereof is
formed of an outer part, the groove 147 is formed be-
tween the vertical wall connecting part 145 and the hor-
izontal wall connecting part 146 connected to the front
plate member 110, and the upper and lower horizontal
walls 142 form the flanges 143’ upwardly on the upper
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horizontal wall 142a and downwardly on the lower hori-
zontal wall 142b to be inclined by 45° in a direction from
a rear toward a frontal center part. Also, the two creases
114 are formed in a vertical direction inside the front plate
member 110. Also, the cross-sections of the parts of the
inner and outer support members 140 and 130 of the
prepared crash box 100, connected to the rear plate
member 120 and folded, are formed to be in accordance
with the cross-section of the member 160. The front plate
member 110 is screw-connected to the WLFT bumper
beam 150 and the rear plate member 120 is screw-con-
nected to the member 160 by using the prepared crash
box 100, thereby perfecting a bumper beam assembly
100’ (refer to FIGS. 6A and 6B).
[0038] After that, an offset test is executed, a compres-
sion and deformation state of the crash box 100 is shown
in FIG. 15, and an F-D curve related to an impact energy
absorbing amount is shown in FIG. 16A.

Embodiment 2

[0039] Except for forming the respective grooves 137
and 147 of the outer support member 130 and the inner
support member 140, the crash box 100 is prepared to
be in the same shape as that of Embodiment 1 and the
bumper beam assembly 100’ is perfected.
[0040] After that, an offset test is executed, and an F-D
curve related to an impact energy absorbing amount of
the crash box 100 is shown in FIG. 16B.

Embodiment 3

[0041] Except for forming the creases 134 and 144 on
the vertical walls 131 and 132 of the outer support mem-
ber 130 and the inner support member 140, the crash
box 100 is prepared to be in the same shape as that of
Embodiment 1 and the bumper beam assembly 100’ is
perfected.
[0042] After that, an offset test is executed, and an F-D
curve related to an impact energy absorbing amount of
the crash box 100 is shown in FIG. 16C.

Comparative example

[0043] The crash box 300 having the general shape is
prepared, and a bumper beam assembly 300’ is perfect-
ed (refer to FIGS. 5A and 5B).
[0044] After that, an offset test is executed, a compres-
sion and deformation state of the crash box 300 is shown
in FIG. 17, and an F-D curve related to an impact energy
absorbing amount is shown in FIG. 16D.
[0045] The F-D curves of FIGS. 16A to 16D show mem-
ber-applied forces according to a permissible impinge-
ment amount of the bumper beam 150, respectively. The
permissible impingement amount 151 (refer to FIG. 18)
of the bumper beam 150 is about 60 mm, and permissible
strength of the member 160 is about 100 kN. To satisfy
the performance needed in the offset test, the force ap-

plied to the member (160) is not over than the permissible
strength 100 kN while compressing and deforming the
crash box 100 and a damage of the back panel 170 is
reduced when over the permissible impingement amount
151 (60 mm). Accordingly, it is ideal to form an F-D curve
capable of absorbing impact energy to the max before
the back panel 170 is damaged, that is, to form the F-D
curve having a maximized impact energy absorption ef-
ficiency as shown in FIG. 16E.
[0046] Referring to FIGS. 16D and 17, in the case of
the general crash box 300, it may be understood that the
impact energy absorbing amount decreases previously
to the permissible impingement amount of the bumper
beam 150 in such a way that a damage of the back panel
170 occurs.
[0047] On the other hand, referring to FIG. 16B, when
the respective grooves 137 and 147 of the outer support
member 130 and the inner support member 140 are not
formed according to Embodiment 2, since the deforma-
tion of the crash box 100 does not occur in the initial stage
of a collision, the force applied to the member 160 is over
the permissible strength. Referring to FIG. 16C, when
the creases 134 and 144 are not formed on the vertical
walls 131 and 141 of the outer support member 130 and
the inner support member 140, since uniform compres-
sion and deformation do not occur, the impact energy
absorbing amount is decreased relatively to Embodiment
1.
[0048] On the contrary, referring to FIGS. 15 and 16A,
in the case of Embodiment 1, different from Embodiments
2 and 3, since the grooves 137 and 147 inducing the
deformation in the initial stage of the collision and the
creases 134 and 144 inducing the uniform compression
and deformation are all included, the obtained impact
energy absorbing amount is close to an ideal graph and
a damage of the back panel 170 does not occur.
[0049] The above-disclosed subject matter is to be
considered illustrative, and not restrictive, and the ap-
pended claims are intended to cover all such modifica-
tions, enhancements, and other embodiments, which fall
within the true spirit and scope of the present invention.
Thus, to the maximum extent allowed by law, the scope
of the present invention is to be determined by the broad-
est permissible interpretation of the following claims and
their equivalents, and shall not be restricted or limited by
the foregoing detailed description.

Claims

1. A crash box for an automobile, the crash box com-
prising:

a front plate member connected to a bumper
beam;
a rear plate member connected to a member;
an outer support member connecting the front
plate member and the rear plate member to each
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other; and
an inner support member connecting the front
plate member and the rear plate member to each
other and adjacent to the outer support member,
wherein, in the case of the outer support mem-
ber and the inner support member in the crash
box for the automobile comprising a vertical wall
and upper and lower horizontal walls, the vertical
wall is formed on an outer part of the outer sup-
port member, and
the vertical wall is formed on an outer part of the
inner support member and inner corner parts of
the upper and lower horizontal walls are inclined
in a direction from a rear to a frontal center part.

2. The crash box of claim 1, wherein the member and
the inner and outer support members have the same
cross-sections of parts connected to the rear plate
member and folded.

3. The crash box of claim 1, wherein the vertical wall
of the inner support member comprises one or more
creases formed in a vertical direction.

4. The crash box of claim 1, wherein the inner support
member comprises a groove formed between a ver-
tical wall connecting part and a horizontal wall con-
necting part connected to the front plate member.

5. The crash box of claim 1, wherein the inner support
member comprises flanges formed upwardly on an
inner corner part of the upper horizontal wall and
formed downwardly on an inner corner part of the
lower horizontal wall.

6. The crash box of claim 1, wherein the inclination is
15 to 60° based on a front and rear axis.

7. The crash box of claim 1, wherein the vertical wall
of the outer support member comprises one or more
creases formed in a vertical direction.

8. The crash box of claim 1, wherein the outer support
member comprises a groove formed between a ver-
tical wall connecting part and a horizontal wall con-
necting part connected to the front plate member.

9. The crash box of claim 1, wherein the front plate
member comprises one or more creases formed in-
side in a vertical direction.
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